ABSTRACT: The present experiment was consummated throughout two successive seasons (2016/2017 and 2017/2018) at the nursery of Horticulture Research Institute, Agricultural Research Center, Giza, Egypt with the aim to solve one of the most important problem facing most of winter cultivated crops under local condition in Egypt. It was intended to overcome the problem of high atmospheric temperature which prevailed during the early months of autumn and consequently led to deteriorate plant quality of many crops. Thus, the effects of shading and open field conditions (saran house of 65% shading and full sun light of open field conditions), besides the effects of planting dates and their interaction were investigated on growth, flowering, bulbs, bulblets yield and quality and chemical constituents of Iris tingitana cv. Wedgewood plants.
INTRODUCTION
Iris is a flowering popular plant and comprises 3000 species with countless varieties native to South America and belongs to family Iridaceae (Bailey, 1963) . Their showy flowers are remarkable alike for their structure and blending of showy colours which recommended them strongly to horticulturists since early times. Iris tingitana cv. Wedgewood flowers are very popular for local use, for its general beauty. Moreover, it is also demanded for exportation.
Light intensity revealed considerable variations in plant parameters as mentioned by many authors, Nada (1992) on Polianthes tuberosa concluded that, planting the bulbs under shading condition (saran house of 65% shading) reduced bulbs and bulblets yield. On Easter lily, Sorrentino et al. (1997) found that, flower quality was slightly higher in sunlight plants, whereas dry matter accumulation did not differ between shaded and sunlight plants during the growing season, leaves exposed to full sunlight showed slight reduction influence parameters. Al-Ashry et al. (1998) on Hippeastrum vittatum recorded that, plastic house (20% shading) shortened the time required for bulb sprouting, increased plant height and spike stem length. Whereas, saran house (65% shading) increased spike stem length and diameter, flower diameter and fresh weight of cut spike. Meanwhile, open field condition increased total carbohydrate content in leaves, but decreased potassium accumulation. However, saran and plastic houses increased nitrogen and potassium in leaves.
Meanwhile, phosphorus accumulation was increased due to planting under saran house condition El-Fawakhry (2001) on Polianthes tuberosa found that 65% shading increased vegetative growth height, induced earlier flowering, decreased spike yield, but produced the tallest, heaviest and thinnest spike. He added that 65% shading caused a considerable decrement in bulbs and bulblets yield and bulblets fresh weight, but it increased bulb fresh weight and bulb size when compared with full sunlight condition. Badawy et al. (2002) on Iris cv. Purple Sensation concluded that planting the bulbs under shading condition enhanced sprouting and flowering date, increased vegetative growth height at flowering phase and spike stem length, but decreased spike stem diameter, fresh weight of cut spike and bulbs yield. However, bulbs fresh weight and bulblets yield and fresh weight were not significantly affected by light intensity. El-Hanafy et al. (2005) on Freesia refracta cv. Aurora mentioned that growing the plants under shading conditions increased vegetative growth height, number of leaves/plant, spike stem length, number of cormlets/plot (cormlets yield), cormel fresh weight and accumulation rate of nitrogen and, potassium and total carbohydrate in the new corms, but decreased number of corms/plot (corms yield) fresh weight of corm and corm circumference and delayed to some extant flowering date. El-Naggar et al. (2009) on Hippeastrum vittatum concluded that planting the plant under plastic house condition with average light intensity of 450-500 lux significantly reduced vegetative growth and flowering. On the other hand, planting the plant under full sunlight condition (open field) improved vegetative growth, flowering, bulbs production and chemical composition parameters (number of leaves/plant at flowering time, flower stalk length, flower stalk diameter, bulbs diameter, bulbs fresh and dry weight, number of new bulblets, total chlorophyll content and total carbohydrates content).
Planting dates showed considerable influence on plant traits of many ornamental bulbs, as was mentioned by many authors. Badawy (1998) on Polianthes tuberosa stated that the early planting date (May 2 nd ) was the best for producing high flowers yield and quality. Whereas, delaying planting time till July 1 st shortened the time required for bulbs flowering, but deteriorated all flowers characters. Similar observations were detected by planting the same plant in succession by Arafa et al. (2000) . Eliwa et al. (2010a) on Freesia refracta cv. Aurora concluded that planting the corms in the earliest date (September 16 th ) had great influence on most plant traits. It increased vegetative growth height, number of leaves/plant, spike stem length, spike stem diameter and fresh weight of cut spike. Meanwhile, it increased the time required for corm sprouting and flowering Moreover, the same authors (2010b) added that planting the corms in the earliest date (September 15 th ) increased corms yield fresh weight of cormel and total carbohydrate in the produced corms. Whereas, delaying planting date to October 1 st i.e. prolonging storage duration at either room or cold storage increased to some extent N and K% in the produce corms.
Therefore, the present experiment was consummated for achieving the hope of producing Iris tingitana cv. Wedgewood plant with best quality by overcoming the undesirable effect of the high atmosphere temperature which prevailed during the beginning of autumn months by means of using shading treatments with different planting dates throughout the high temperature of such duration.
MATERIALS AND METHODS
The experimental trial was performed throughout two successive seasons (2016/2017 and 2017/2018) at the nursery of Horticulture Research Institute, Agricultural Research Center, Giza, Egypt, with the aim to overcome the undesirable effect on plant quality of Iris tingitana cv. Wedgewood due to the high temperature which prevailed at the beginning of autumn months in Egypt. Thus, the effects of shading and full sunlight exposure (saran house of 65% shading and full sunlight of open field condition) on growth, flowering, bulbs and bulblets yield and quality and some chemical constituents of the plant were investigated.
Plant materials:
Bulbs of 8-9 cm circumference were used in the two successive seasons.
Planting condition:
Two types of planting conditions, saran house allowing 65% shading of light intensity (2500-3000 f.c. at noon) and open field condition of full sunlight. The temperature which prevailed under open field conditions during the growth cycle of the plant in the two seasons is exhibited in Table (a) . Meanwhile, saran house caused a decrement in temperature (℃) comparing with that of the open field conditions at the range of 4-5 ℃.
Growing medium:
Growing medium of the mixture of sand + clay (1:1, v/v) was prepared for planting in both seasons. The chemical properties of the growing medium are presented in Table (b) .
Procedure:
The bulbs were lifted from the soil on May 15 th , in both seasons. After examining and cleaning, bulbs of 8-9 cm circumference were selected and kept at room temperature of 26±3 ℃ during May, 27±3 ℃ during June, 28±3 ℃ during July and August, 27±3 ℃ during September.
The selected bulbs were divided into four lots. Thus, the effect of four planting dates with four planting conditions and their interaction were examined on plant parameters and some chemical constituents of the plants in the two seasons.
The bulbs were planted in 25 cm diameter plastic pots filled with a mixture of sand/clay (1:1, v/v), (one bulb per pot).
A factorial experiment type in randomized complete block design (RCBD) with three replicates was employed in both seasons. Every treatment contained 15 bulbs, and replicated three times (5 bulbs per replicate).
Regular agricultural practices such as watering, weeding, fertilization … etc. were carried out whenever needed, where the plants were received Kristalon (19:19:19) at 2 g/plant throughout the growing season at 15 days interval, till the terminate of the experiment in both seasons.
The following data were recorded: Number of days from planting to sprouting, vegetative growth height at flowering stage (cm), number of leaves/plant at flowering stage, number of days from planting to flowering, spike stem length (cm), spike stem diameter (cm) and fresh weight of cut spike (g), number of the new bulbs/plot (bulbs yield), bulb circumference (cm) and fresh weight of bulb (g), No. of bulblets/polt (bulblets yield) and bulblet fresh weight (g).
Chemical analysis of leaves:
Determination of chlorophylls (a and b) and total carotenoids in fresh leaves were carried out according to Wettstein (1957) . Total carbohydrates content of leaves was determined by using colorimetric methods described by Dubois et al. (1956) . Nitrogen content was determined by micro-Kjeldahle (Blake, 1965) , phosphorus content was colorimetrically determined in the acid digested using ascorbic acid methods (John, 1970) . Potassium was determined by using the flamephotometer (Dewis and Freitas, 1970) .
Data were then tabulated and statistically analyzed using SAS program (1994) and means were compared by L.S.D. method according to Snedecor and Cochran (1968) .
RESULTS AND DISCUSSION

Effect on vegetative growth parameters:
Evidently, data registered in Table ( th was the best planting dates in raising vegetative growth height in the two seasons (83.17 and 84.78 cm, respectively). In contrast, delaying planting date to November 1 st gave the least scores in both seasons, scoring only 71.33 and 73.07 cm in the first and second seasons, respectively. In the matter of the interaction, the highest records were obtained due to planting the bulbs on September 15 th , with growing plants under shading condition all over the growth season in the two seasons scoring 98.50 and 100.37 cm in the first and second seasons, respectively. In contrast, the lowest records were obtained as a result of planting the bulbs on November 1 st with growing plants under open field condition all over the growing season, registering only 57.67 and 59.10 cm in the first and second seasons, respectively.
The significantly highest values of number of leaves/plant were gained resulting st , where the least scores were obtained in this regard (4.46 and 4.76 in the first and second seasons, respectively). Concerning the interaction, it is evident from the tabulated data the prevalence of planting on October 15 th , under shading followed by open field conditions in raising number of leaves/plant in both seasons (6.80 and 7.00, respectively). In contrast the least scores of the same trait was obtained due to planting the bulbs in the latest date (November 1 st ) with planting the bulbs under shading condition throughout the growing season of the plant, registering only 4.00 and 4.40 in the first and second seasons, respectively.
The previous results indicated the superiority of using shading condition in increasing vegetative growth height.
However, such increment might be due to the increase of endogenous gibberellins as a result of shading condition under saran house which increased the rate of cell division and elongation and finally the vegetative growth height at flowering stage. These results are in parallel with those of Nada (1992) 
Effect on flowering traits:
Using shading condition at the early growth stages followed by open field condition proved its mastery in inducing the earliest flowering comparing with that obtained from growing under open field condition all over the growing season of the plant (Table 4) . Such treatment considerably decreased the time required for flowering to the extent that they induced flowering after only 125.87 and 127.17 days against of 152.15 and 153.58 of bulbs planted under open field condition, throughout the growing season in the first and second seasons, respectively. The beneficial effect of shading treatment in inducing early flowering was in Referring to the effect on fresh weight of cut spike (Table 7) , slight effects on such trait was observed due to using the different planting conditions. However, it could be mentioned that growing plants under shading followed by open field conditions raised to some extent fresh weight of cut spike than that obtained from plants grown at open field condition throughout the growing seasons registering 33.21 and 35.32 g against 32.70 and 33.89 g in the first and second seasons, respectively. Planting dates, indicated that planting the bulbs at the earliest date of September 15 th was the best for elevating On the other side, bulbs grown at either shading condition allover the growing season or that grown at open field condition followed by shading condition failed to flowering in the two seasons.
Effect on bulb production:
Data exhibited in Table ( 8) exert the significant influence of growing plants under shading followed by open field conditions in raising fresh weight of newly formed bulbs than that gained from the other planting condition used in both seasons (12.35 and 11.27 g in the first and second seasons, respectively). Meanwhile, the least scores were obtained due to growing plants under Bulbs circumference insignificantly affected by the different treatments used in both seasons (Table 9 ). However, it could be mentioned that growing the bulbs under open field condition throughout the growing season or growing them under shading followed by open field condition were the best treatments used in raising bulb circumference in both seasons (8.36 and 8.40 cm in the first season and 8.17 and 8.20 cm in the second one, respectively). The least score, on the other side, was obtained resulting from growing plants under shading condition throughout the growing season (6.94 and 6.72 cm in the first and second seasons, respectively). The highest bulb circumference, on the other hand, resulted from planting on October 15 th in both seasons (8.21 and 7.91 cm, respectively), whereas, the least scores were obtained due to planting on November 1 st , registering only 7.03 and 6.80 cm in the first and second seasons, respectively. Referring to the interaction, the highest scores were obtained due to planting on September 15 th with growing plants under open field condition throughout the growing season (9.02 and 8.86 cm in the first and second seasons, respectively). The opposite was the right as the least scores were obtained due to planting on November 1 st with growing plants under shading condition throughout the growing season (6.39 and 6.18 cm in the first and second seasons, respectively).
Negligible and insignificant effects were observed on bulbs yield (No. of newly formed bulbs/plot) due to applying the different treatments in both seasons, Table (10). 
Effect on bulblets production:
Data outlined in Table ( 11) exert the beneficial effect of growing plants under shading, followed by open field conditions in raising bulblets fresh weight in both seasons comparing with that gained from the other conditions used (Table 11) . Such treatment raised bulblets fresh weight to 2.34 and 1.92 g in the first and second seasons, respectively. Meanwhile, the opposite was the right for bulbs grown under shading condition throughout the growing season as this treatment declined the scored values to the minimum values in both seasons, registering only 1.07 and 1.04 g in the first and second seasons, respectively. On the other side, planting the bulbs in the earliest date of October 15 th recorded the utmost high values of bulblets fresh weight in the two seasons (2.03 and 1.75 g in the first and second seasons, respectively). Whereas, the least scores in this regard was a result of delaying planting date to November 1 st as this treatment declined fresh weight of bulblet to only 1.39 and 1.21 g in the first and second seasons, respectively. With regard to the interactions it is clear from data of Table (11) that bulbs planted on October 15 th and grown under shading followed by open field condition gave the utmost high values of fresh weight of bulblet in the two seasons, registering 2.65 and 2.18 g in the first and second seasons, respectively. On the contrary, the least scores in this regard were obtained from bulbs planted on October 1 st and grown under shading condition throughout the growing season, scoring only 1.02 and 1.00 g in the first and second seasons, respectively.
Bulblets yield (No. of bulblets/plot) significantly affected by the different planting condition and dates used in both seasons (Table 12) . In this concern, the utmost highest values were obtained due to growing the bulbs under open field condition throughout the growing season and those which grown under shading and followed by open field condition. They registered 18.67 and 19.33 in the first season and 17.64 and 18.32 in the second one, respectively. Meanwhile, the lowest records were gained as a result of growing plants under shading conditions throughout the growing season, scoring only 11.00 and 10.22 in the first and second seasons, respectively. Referring the effect of planting dates, bulbs planted on October 15 th gave the best result in producing the highest bulblets yield in both seasons (18.58 and 17.10 in the first and second seasons, respectively). Meanwhile, the opposite was the right as the lowest record of bulblets yield was a result of planting on November 1 st , scoring only 12.67 and 11.92 in the first and second seasons, respectively. With respect to the beneficial effect of the early planting date on bulbs, corms, bulblets and cormlets quality. Many authors agreed such result on other bulbs as mentioned by Arafa et al. (2000) 
Total carbohydrates content in new bulbs (%):
Total carbohydrates content in the newly formed bulbs as influenced by the different planting conditions gave means closely near together in the two seasons (Table 16 ). On the other side, the same constituent was also affected by the different planting dates used in both seasons, where the highest records were gained as a result of planting the bulbs in the earliest date of September 15 th in both seasons. Meanwhile, they progressively decreased as a result of delaying planting date. Such result is in accordance with the finding of Eliwa et al. (2010 a) 
Mineral content in new bulbs:
Nitrogen %:
Clear increment of nitrogen % in newly formed bulbs was observed in both seasons due to growing plants under open field condition throughout the growing season. Meanwhile, the other condition gave means closely near together in the two seasons. Negligible differences on nitrogen % were observed due to the effect of the different planting dates were used in both seasons. The interactions, revealed the superiority of planting the bulbs in the latest date of November 1 st , under shading condition throughout the growing season in raising nitrogen % in new bulbs in the two seasons.
Phosphorus %:
Bulbs planted under open field followed by shading condition as well as those which were grown under shading condition throughout the growing season gave the highest records of phosphorus % in new bulb in both seasons (Table 18) . Meanwhile planting the bulbs on October 1 st was the best date for elevating phosphorus % in bulbs in the two seasons. The interaction on the other hand revealed the superiority of growing the bulbs under open field followed by shading condition with planting the bulbs on October 1 st in raising phosphorus % in new bulbs in the two seasons.
Potassium %:
Results of Table ( 
